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Abstract
To study drag force on a moving heavy quark through a plasma, we use a deformed AdS
space-time, in which deformation parameter c describes non-conformality in AdS/QCD.
In this case the quark is mapped to a probe string in the AdS space. Considering contribution
of deformation parameter as the coefficient of second correction of radial coordinate not only
in the space-time but also in the probe string, we specify the general form of probable string
ansatz to find the acceptable power of c as n = 1 that contributes in string ansatz. Such
value of c satisfies QCD data. Using this result, we also discuss diffusion constant which is in
agreement with phenomenological result for non-relativistic limit. Also we will show that the
probe string will find a maximum value in presence of deformation parameter and it is not an
strictly increasing function of radial coordinate any more.
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1 Introduction
Studying motion of quarks through QGP3 during heavy ion collision is a distinctive feature of
RHIC4 data. In fact when a high energy parton propagates through the QGP, it quenches strongly.
The energy loss is analyzed by drag force, which is related to the interaction between the moving
quark and the medium. There is a connection between string theory and relativistic heavy ion
collisions. The energy loss of heavy quark is understood as the momentum flow along a moving
classical string into the horizon.
AdS/CFT5 conjecture originally relates the type IIB string theory on AdS5 × S5 space-time
to the four-dimensional N = 4 SYM6 gauge theory [1]. Also, many other studies represent a
holographic description of AdS/CFT in which, a strongly coupled field theory on the boundary of
the AdS space is mapped to the weakly coupled gravity theory in the bulk of AdS [2].
In this conjecture the motion of a quark through a plasma is described by a mechanism in
which there is a simple holographic picture dual to the probe quark moving in plasma. As the
quark is mapped to a probe string in the AdS space. So instead of studying quark’s motion in a
strongly coupled system one can simply consider the classical dynamics of a string in gravity side.
In AdS/QCD correspondence replacing QCD7 by N = 4 SYM theory is an approximation according
to the fact that after a critical temperature N = 4 SYM theory may capture much of the dynamics
of the QGP so that confinement and the chiral condensate have disappeared. This temperature
is high enough to do this but low enough so that the t Hooft coupling is still large. Therefore
when a high-energy parton passes through the QGP, one may consider an external quark, in the
framework of AdS/CFT [3]. The drag force formalism in AdS/CFT has been studied in [4, 5] to
compute the energy loss, later the obtained method was applied in [6]. In the mentioned papers
the momentum rate flowing down to the probe string has been interpreted as drag force exerted
from the plasma on the quark. Where the quark is prescribed to move on the boundary of AdS5.
For the heavy quark the most sensible trajectories are those with constant velocity relative to the
reference frame, rest frame of the plasma. The string trails out behind the quark and dangles into
AdS5. It is a holographic representation of the color flux from the external quark spreading out
in the 3 + 1 dimensions of the boundary theory. In the present case also we will follow method
of [4, 5] references.
AdS/QCD, is an approach in which one starts from a five-dimensional effective field theory
somehow motivated by string theory and tries to fit it to QCD as much as possible. Since AdS5
is the gravity dual of N = 4 SYM that is an approximation of QCD, it would be interesting
to consider some corrections in AdS5 as the gravity dual. Motion of a quark has been studied
3Quark Gluon Plasma
4Relativistic Heavy Ion Collider
5Anti de sitter Space-time/ Conformal Field Theory
6Super-Yang-Mills
7Quantum Chromo Dynamics
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in different literature [7–17] by AdS/QCD. In [18] the second correction of radial coordinate has
been discussed where the coefficient of such a correction is called as deformation parameter. Then
different effects of such a parameter on physics of quarks and it’s motion were considered in [19–21].
Also the effect of deformation parameter on drag force on di-quark is considered in [22]. During
recent years, different computations of drag force have been done [23–41].
In this paper we will study the effect of deformation parameter while it contributes in the
probe string ansatz as well. In other words, we demand when we turn on the second correction of
radial coordinate on the background, there is no guaranty that it does not affect string ansatz. So
we will define a general useful deformed probe string to compute the drag force in a system with
deformation parameter in a general form.
This paper is organized as follows, in section (2) we will review holographic description of drag
force, then in section (3) temporarily we will quit the drag force discussion and skip to review of
deformed AdS. When the reader is familiar with the method and the background both, we will
compute the drag force in a deformed AdS in section (4). According to the obtained theoretical
results we will discuss some phenomenological aspects of the system in section (5). We will end up
by conclusion in section (6).
2 Review of holographic description of drag force
In this section we review a practical guide of drag force computation according to AdS/CFT
approach based on [4]. So the reader who is familiar with this paper may skip this section.
Let us consider a moving external quark in a thermal plasma. In frame work of AdS/QCD such
a quark is considered as a probe string dangling from the boundary of the field theory where the
end point of the probe string describes the quark in one higher dimensional space-time dual to the
field theory.
In general, one can consider a probe string which is described in the AdS by NG8 action as,
S = − 1
2piα′
∫
d2σ
√− det gαβ gαβ = Gµν∂Xµα∂Xνβ , (1)
where σα are coordinates of the string worldsheet and embedding of the string worldsheet in space-
time is specified as,
Xµ = Xµ(σ) = (X0,X1,X2,X3,X4), (2)
also Gµν is the five-dimensional Einstein metric.
The equation of motion deriving from (1) is obtained as,
∇αPαµ = 0 Pαµ = −
1
2piα′
Gµν∂
αXν , (3)
8Nambu-Goto
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where∇α is the covariant derivative with respect to gαβ. Pαµ is the worldsheet current of space-time
energy momentum carried by the probe string. Recall that µ is space-time index and α index stands
for worldsheet coordinate. Proceeding by considering a moving quark along arbitrary direction as
Xi, to calculate the flow of momentum
dpi
dt
down the string, one needs the following integral,
∆Pi =
∫
I
dt
√−gP rxi =
dpi
dt
∆t, (4)
where the integral is taken over some time interval I of length ∆t. Since the worldsheet current
of space-time energy-momentum is conserved, one can choose the arbitrary radius to solve the
integral. Drag force should be in opposite direction of the motion, so the dpi
dt
is a negative quantity.
After some calculation the drag force is obtained as,
dpi
dt
=
√−gP rxi = −
1
2piα′
pii, (5)
where pii is the conjugate momentum pii =
∂L
∂X′i
.
Also the rate of the energy loss for a moving quark with speed v is,
dE
dt
=
√−gP rt = −
1
2piα′
pit = − v
2piα′
pii, (6)
where pit =
∂L
∂X˙
.
To see more detail, in continue we consider a general form of background metric and follow the
worldsheet computation. The background metric in a general form could be written as,
ds2 = G00dt
2 +GiiΣ
i=3
i=1dx
2
i +Gzzdz
2, (7)
and the dynamic of the probe string is described by NG action. If the motion of the string is
considered in one direction as X3(t, z) then from (1) and (2) we will have,
S =
1
2piα′
∫
dtdzL L = −√− det gαβ , (8)
and,
Xµ(σ) = (t,X1,X2,X3(t, z), z). (9)
Now from the above worldsheet one may obtain,
gtt = Gµν∂tX
µ∂tX
ν
gtz = Gµν∂tX
µ∂zX
ν
gzt = Gµν∂zX
µ∂tX
ν
gzz = Gµν∂zX
µ∂zX
ν ,
(10)
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with Gµν from the background metric (7) and X
µ(σ) from (9) the equations (10) lead to,
gtt = G00 +G33X˙3
2
gtz = G33X˙3X
′
3
gzt = G33X
′
3X˙3
gzz = G33X
′2
3 +Gzz,
(11)
so from (8) and (11) the lagrangian is derived as,
L = −
√
−[G00G33X ′23 +GzzG33X˙3
2
+G00Gzz], (12)
where X˙i and X
′
i stand for
∂Xi
∂t
and ∂Xi
∂z
respectively.
The conservation equation of conjugate momentum implies,
pi3 =
G00G33X
′
3√
−[G00G33X ′32 +GzzG33X˙3
2
+G00Gzz]
. (13)
According to the above relation one may discuss string embedding. As it is mentioned before the
probe string is considered to be attached to the moving quark. So it is useful to follow it’s behavior.
By solving (13) for X ′3 the following relation is obtained,
X ′3 = ±pi3
√
−Gzz
(G00G33 + pi23)
(
X˙3
2
G00
+
1
G33
). (14)
The profile X3 should be describing a string that trails out behind the quark, not in front of it, so
the sign behind pi3 in (14) should be chosen positive.
Before integrating X ′3 to find X3 we must require a way to avoid an imaginary right hand side in
(14). The only way is to impose that the numerator and denominator have common root, means
both of them should be zero at a specific z. Then, the result of such a computation from (14) should
be applied in (13) to obtain the well defined conjugate momentum. We end up this section here
since in section 4 we will see more detail of derivation of such a function for a specific background
metric and string ansatz.
Having worked out drag force computation, we quit more details of that yet and in continue
will discuss a deformed AdS background in section 3.
3 Review of deformed asymptotically AdS background
In this section we review motivation of considering the second correction of radial coordinate
based on [18,19].
6
AdS/CFT correspondence is applied in strong interactions. It should be done by finding string
description. Let us recall that AdS5 is not an exact dual of QCD (as it is mentioned in the
introduction section) but of N = 4 SYM. In fact, QCD is not a conformal theory. So the approach
to find it’s string description is to start from a five-dimensional effective field theory motivated by
string theory and try to fit it to QCD as much as possible.
Although the original conjecture of AdS/CFT was for conformal theories, but some modifi-
cations produce mass gap, confinement and supersymmetry breaking in gauge/gravity dual. In
this way the produced model shares a few key features with QCD that makes it more useful for
phenomenology than AdS5. In AdS/QCD approach one may address the issue of the quadratic
correction within the simplified models. It is useful to adopt the geometric approach and estimate
the correction and compare the result with that of QCD.
From asymptotic linearity of Regge trajectories one may understand that some backgrounds reduce
to the standard AdS background in the UV but differ from it in the IR. It is known that some strong
interactions would include the dominant square term at short distances as well as the dominant
linear term at large distances.
So in particular one can consider a rather non-trivial structure of the quark configuration for
the warp factor in the background metric. This assumption is quite acceptable in classical limit of
string theory where we are working. In this way one can find aspects of different complicated warp
and blackening factors. According to all above motivations we consider the following background
metric,
ds2 =
R2
z2
h(z)(−f(z)dt2 +Σ3i=1dx2i +
1
f(z)
dz2), (15)
where 9,
f(z) = 1−
(
z
zh
)4
, h(z) = e−
c
2
z2 . (16)
The horizon is located at z = zh and the temperature of the black hole is written as, T =
1
pizh
.
c stands for the coefficient of second correction of radial coordinate of the background, called the
deformation parameter. Note that at c −→ 0 limit, the AdS5 metric will be obtained. As c becomes
more than zero, it deforms the AdS space. This model has some phenomenological benefits as, it
is a nearly conformal theory at UV, it results in linear Regge-like spectra for mesons [18, 42] and
results in a phenomenologically satisfactory description of the confining potential [19].
In the next section we will use the deformed background to find drag force on a moving quark, while
the configuration of the probe string attached to the moving quark also is affected by deformation
parameter.
9The sign of the exponent in (16) is different from that of [18]. The point is that in the mentioned reference the
author used the Euclidean metric. The Minkowskian metric of [18] is obtained via analytic continuation x −→ −ix
together with z −→ −iz.
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4 Drag force on a moving heavy quark in a plasma with deformed
gravity dual
By considering the mentioned metric (15) one can compute the drag force in deformed AdS5.
We need a suitable ansatz to describe the behavior of the probe string attached to the moving
quark. On one hand the ansatz should satisfy the assumption that at late time the steady state
behavior is obtained. On the other hand after applying the second correction of radial coordinate
in the background metric there is no guaranty that the behavior of the string is independent of
such a correction. So it causes us to define a string ansatz that considers the probable contribution
of deformation parameter in a general form as follows,
X0 = t,
X1 = 0,
X2 = 0,
X3 (z, t) = vt+ ε(z) +O(t), ε(z) = ζ0(z) +
i=n∑
i=1
(
c
T 2
)iζi(z), n 6= 0
X4 = z, (17)
where c is the deformation parameter has been introduced in (15) and (16), so c
T 2
is a dimensionless
variable . It is clear that at limit c −→ 0 the AdS5 metric will be obtained and the ansatz will be
a c-independent ansatz. Also O(t) are all terms which vanish at late time, from now on we ignore
them. In other words in absence of deformation parameter the ansatz is describing the behavior
of a probe string moving with speed v in AdS5 and it is attached to a quark in the boundary field
theory. So c = 0 means neither the string ansatz nor metric are deformed. A question could be
about the sign of c in ε(z), for simplicity of further calculation we wrote same signs for deformed
and non-deformed terms, the first term is positive but we do not know about sign of deformed
terms in string ansatz, so according to the fact that the whole ε(z) function should be positive, the
real and correct sign will appear in ( c
T 2
)iζi(z) functions. By the above ε(z) we study the effect of
deformation parameter not only when it is turned on in the metric but also in the string ansatz.
To clarify, reader can remember an example, when the metric is magnetized it affects string ansatz.
Let us consider the case that deformed metric causes some effects on quark motion means affects
string ansatz.
From (17) obviously one may find,
X˙3 = v,
X ′3 = ε
′(z)
ε′(z) = ζ ′0(z) +
i=n∑
i=1
(
c
T 2
)iζ ′i(z), (18)
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where ′ stands for derivative with respect to z.
Now, with (15), (16) and (17) we are ready to use instrument of section 2 to calculate drag force.
From (12) we lead to,
L = −R
2
z2
e−
c
2
z2
√√√√1 + f(z)(ζ ′0(z) +
i=n∑
i=1
(
c
T 2
)iζ ′i(z))2 −
v2
f(z)
. (19)
Then from (18) one writes,
pi3 =
∂L
∂X ′3
=
∂L
∂ε′(z)
=
∂L
∂(ζ ′0(z) +
∑i=n
i=1 (
c
T 2
)iζ ′i(z))
=
∂L
∂ζ ′0(z) + (
c
T 2
)∂ζ ′1(z) + ...+ (
c
T 2
)n∂ζ ′n(z)
=
1
1
∂L
∂ζ′0(z)
+ ( c
T 2
) 1∂L
∂ζ′1(z)
+ ...+ ( c
T 2
)n 1∂L
∂ζ′n(z)
. (20)
Now, every ∂L
∂ζ′n(z)
term should be found by (13). Therefore from (19) the following results will be
obtained,
∂L
∂ζ ′0(z)
= −R
2
z2
e−
c
2
z2
f(z)(ζ ′0(z) +
∑i=n
i=1 (
c
T 2
)iζ ′i(z))√
1 + f(z)(ζ ′0(z) +
∑i=n
i=1 (
c
T 2
)iζ ′i(z))2 − v
2
f(z)
∂L
∂ζ ′1(z)
= −R
2
z2
e−
c
2
z2
( c
T 2
)f(z)(ζ ′0(z) +
∑i=n
i=1 (
c
T 2
)iζ ′i(z))√
1 + f(z)(ζ ′0(z) +
∑i=n
i=1 (
c
T 2
)iζ ′i(z))2 − v
2
f(z)
...
∂L
∂ζ ′n(z)
= −R
2
z2
e−
c
2
z2
( c
T 2
)nf(z)(ζ ′0(z) +
∑i=n
i=1 (
c
T 2
)iζ ′i(z))√
1 + f(z)(ζ ′0(z) +
∑i=n
i=1 (
c
T 2
)iζ ′i(z))2 − v
2
f(z)
, (21)
then (20) leads to,
pi3 = − 1
(n+ 1)
R2
z2
e−
c
2
z2
f(z)(ζ ′0(z) +
∑i=n
i=1 (
c
T 2
)iζ ′i(z))√
1 + f(z)(ζ ′0(z) +
∑i=n
i=1 (
c
T 2
)iζ ′i(z))2 − v
2
f(z)
. (22)
Solving (22) for the string ansatz we obtain,
ζ ′0(z) +
i=n∑
i=1
(
c
T 2
)iζ ′i(z) = ±pi3
√√√√ 1− v2f(z)
R4
(n+1)2z4
e−cz2f2(z)− f(z)pi23
, (23)
since the string trails out behind the quark the acceptable sign in (23) is +. To avoid imaginary
string ansatz, the right hand side of (23) should be real, means the nominator and denominator
9
should have common root. By applying this condition, necessarily the final result for momentum
is,
pi3 =
R2
(n+ 1)z2h
v√
1− v2 e
− c
2
z2h
√
1−v2 . (24)
Plugging (24) into (23) leads to the following result,
ζ ′0(z) +
i=n∑
i=1
(
c
T 2
)iζ ′i(z) =
1
z2h
v√
1− v2
√√√√√ (1−
v2
(1−( z
zh
)4)
)
(1− ( z
zh
)4)[( 1
z4
− 1
z4
h
)e−c(z2−z
2
h
√
1−v2) − 1
z4
h
v2
1−v2 ]
. (25)
In the above relation, ζ ′0(z) is derivative of string configuration when c −→ 0 in both metric (15)
and string ansatz (17). So by considering this condition we derive it as,
ζ ′0(z) =
vz2z2h
z4h − z4
, (26)
which leads to,
ζ0(z) = −v
2
zh[tan
−1 z
zh
+ ln
√
zh − z
zh + z
]. (27)
And the deformed part of (25) should be found after discussing deformation parameter.
Now, we lead to two key relations, (24) and (25). From the former one may find drag force and from
the latter by solving the differential equation of motion the deformed part of string configuration
(17) will be found.
Our main purpose is finding appropriate c and string configuration of that accordingly. Therefore
first we will focus on finding c from drag force and then will back to (25).
It should be noted that R2 =
√
Nα′gYM and zh = 1piT where T is Hawking temperature and it’s
dual description is temperature of the plasma. Then from (5) the final result for the drag force is
dp3
dt
= − pi
2(n+ 1)
√
Ng
YM
T 2
v√
1− v2 e
− c
2pi2T2
√
1−v2
, (28)
while background and string ansatz both are under effect of deformation parameter. Also, one can
find the rate of the energy loss from (6) as,
dE
dt
= − pi
2(n + 1)
√
Ng
YM
T 2
v2√
1− v2 e
− c
2pi2T2
√
1−v2
. (29)
We will continue by discussing the value of c parameter regards to QCD.
5 Discussions
Since the drag force is in X3 direction, from now on we remove index 3 for simplicity. To find
the deformation parameter we need to solve the equation (28), in the limit of large N and large
10
Ng2
YM
we have p
m
= v√
1−v2 . So from (28) one may have,
dp
dt
= − pi
2(n + 1)
√
Ng
YM
T 2
p
m
e
− c
2pi2T2
m√
p2+m2 . (30)
and a momentum of the moving heavy quark in a plasma falls by 1
e
in a time [6],
t0 =
2m
pi
√
Ng
YM
T 2
, (31)
or
p(t) = p1(0)e
− t
t0 . (32)
After finding dp
dt
from (32) and plugging the result into left hand side of (30), we have t in the right
hand side yet, then we need to integrate both sides from t = 0 to t → ∞. After simplifying, we
replace t0 with (31) to find the following relation for the deformation parameter,
c = −2pi2T 2 ln 2(n + 1)m
t0pi
√
Ng
YM
T 2
= −2pi2T 2 ln(n+ 1),
|c| = 2pi2T 2 ln 2(n+ 1)m
t0pi
√
Ng
YM
T 2
= 2pi2T 2 ln(n+ 1), (33)
which is a relation between temperature of the QGP, deformation parameter on gravity side and n
as the power of contribution of deformation parameter in string ansatz.
So it is easy to find,
e
− c
2pi2T2
√
1−v2 = (n+ 1)
√
1−v2 . (34)
Plugging c from (33) and (34) in (28) and (29) both, result in the following relations for drag force
and energy loss respectively,
dp
dt
= − pi
2(n+ 1)
√
Ng
YM
T 2
v√
1− v2 (n+ 1)
√
1−v2 , (35)
dE
dt
= − pi
2(n+ 1)
√
Ng
YM
T 2
v2√
1− v2 (n+ 1)
√
1−v2 . (36)
It should be noted that drag force and energy loss do depend on deformation parameter yet, since
n shows the contribution of deformation parameter in probe string profile (17).
Now we discuss the sign of c briefly. The - sign in (33) is not our main concern. Remember that in
the first place one tries to apply such a deformation for non-conformality as a toy model to fit with
phenomenological data. The most important point is that the function h(z2), h(0) = 0 defines the
deformation parameter, while c could be found in Euclidean metric or Minkowskian metric, and
with different coefficients as it has been done in different works (see [18, 19, 39, 43] to compare c).
In addition when it comes to phenomenology of QCD, deformation parameter appears in energy
momentum tensor as c2 [44]. In fact magnitude of c as the second correction of radial coordinate is
11
applied as a comparative parameter with QCD data. All above motivations encourage us to discuss
| c | in (33).
Up to now, we have found a general formula for the deformation parameter regards to the assump-
tion that when it appears in the metric, some powers of that could contribute in the string ansatz
as well. In (17) we wrote a general ansatz includes powers of deformation parameter. Now one can
consider values of n one by one and compare deformation parameter with QCD data.
At the best temperature for QCD, T = 250MeV [6] n = 1 in (33) results in |c| ≃ 0.84GeV 2 which
is in agreement with the result of [18].10
Another quantity that could be considered is diffusion constant which is defined by [6],
D =
T
m
tD, (37)
where T is temperature, m is heavy quark mass and tD is damping time which will be found from
drag force as follows11,
f
∫ tD
0
dt =
∫ 0
p
dp, (38)
therefore from (35), one thus writes,
D =
2(n + 1)
pi
√
Ng
YM
T (n+ 1)
√
1−v2
, (39)
again, we may write n = 1, also
√
Ng
YM
=
√
5.5 as the best fit to QCD [6]. Then we obtain,
D =
0.54
T
1
2
√
1−v2 , (40)
as the diffusion constant of a heavy moving quark in a QGP with a deformed background.
For heavy quark, if we consider the limit v2 ≪ 1 (where in natural unit speed of light is 1), the
result is close to the phenomenological result of [45] for non-relativistic limit. In Fig. 1 the behavior
of deformation parameter with respect to the temperature of the plasma have been shown according
to | c |= 2pi2T 2 ln 2, means it satisfies the acceptable QCD data. In this simple and understandable
plot, higher temperature leads to higher deformation parameter to keep the acceptable QCD data.
10We choose T = 250 MeV as the best temperature for studying of a moving heavy quark in a quark gluon
plasma [6], however if one considers any temperature more than critical temperature Tc = 190 MeV then even n = 2
with T = 200MeV may result in |c| ≃ 0.86GeV 2 which is in agreement with the results of [18] as well. But we put our
priority on the best temperature for QCD according the the comparison between SYM and QCD in the mentioned
reference, as we discussed in the text. Therefore we keep n = 1 as the acceptable power of deformation parameter in
the string ansatz.
11One should not be confused between the current calculations and what we have done in the beginning of this
section according to the motion of the quark with (31) and (32) relations. In fact, to solve an equation we considered
both relaxation time and momentum of heavy quark in SYM as conditions. As an interesting practice/check, one
can compute tD in SWT,µ model [39] and compare that result at limit Q −→ 0 with our result, then by considering
value of c may find the agreement.
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0.25 0.30 0.35 0.40
T (GeV)
1.0
1.5
2.0
c GeV2
Figure 1: Behavior of deformation parameter with respect to temperature, n = 1 in (33) has been
considered as the acceptable value in accordance with the QCD data.
In other words, as long as the contribution of deformation parameter in corresponding probe string
ansatz of a moving heavy quark is governed by n = 1, the satisfactory QCD approximation is
obtained.
Fig. 2 shows drag force versus speed of moving quark. Magnitude of drag force increases with
0.2 0.4 0.6 0.8
v
-0.30
-0.25
-0.20
-0.15
-0.10
-0.05
dp
dt
Figure 2: Behavior of drag force with respect to speed. Orange thick plot shows the drag force
in absence of deformation parameter, means c −→ 0 in (28) and dashed blue plot shows it in
presence of deformation parameter while n = 1 in (33) has been considered as the acceptable
value in accordance with the QCD data. The speed of light is taken as unit, T = 250MeV and
Ng2
YM
= 5.5 [6].
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increasing speed of moving quark in any case, but by increasing deformation parameter to a non-
zero value, the change of magnitude of drag force is more significant, means by considering any
constant speed, in a deformed AdS the drag force is strengthen exponentially. Thus, drag force can
be strengthen by increasing speed or deformation parameter.
In the following we study the effect of the first power of deformation parameter in stringy description
of a heavy moving quark through a plasma. By considering n = 1 as the only acceptable power of
c (17) turns to,
ε(z) = ζ0(z) + (
c
T 2
)ζ1(z). (41)
Considering value of c from (33) the integral in right hand side of (25) should be solved numerically.
Then we obtain string profile ε(z) as the following plots.
Fig. 3 shows the string ansatz, ε(z) in a) absence of b) presence of deformation parameter, means in
(a) 0.2 0.4 0.6 0.8 1.0
z
zh
0.05
0.10
0.15
0.20
ζ0 (z)
(b) 0.2 0.4 0.6 0.8
z
zh
0.2
0.4
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Figure 3: String profile at some constant speed a) in absence of deformation parameter b) in
presence of deformation parameter.
the former case when c −→ 0, one writes ε(z) = ζ0(z). Comparing these two cases, we consider that
contribution of deformation parameter leads to a maximum value of ε(z). Then, while increasing
z leads to increasing ζ0(z) in plot a, when it comes to contribution of deformation parameter, ε(z)
will be suppressed in plot b and it is not a strictly increasing function of z any more.
6 Conclusions
In this paper we discussed drag force on a heavy moving quark in a plasma with a deformed
background. The main difference between the current work and other similar papers is considering
effect of deformation parameter of metric on probe string as well. We derived a general ansatz
for the probe string in presence of deformation parameter. According to the drag force on moving
heavy quark through a plasma, we found an analytic answer for deformation parameter, leads to
14
satisfying values based on QCD data. We have shown that contribution of deformation parameter
leads to a maximum value of string ansatz as a function of radial coordinate. Therefore while in
AdS space the string profile is an strictly increasing function of z, in a deformed background this
function is suppressed.
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